A novel gene from Brugia sp. that encodes a cytotoxic fatty acid binding protein allergen recognized by canine monoclonal IgE and serum IgE from infected dogs.
Brugia pahangi infection of dogs is a well characterized model of human lymphatic filariasis in which sera consistently show IgG or IgE reactivity to a 35-kDa antigen. Using dog lymph node B cells, we previously established a heterohybridoma cell line producing canine monoclonal IgE (cmAb 2.39) that activates and degranulates canine mast cells, and specifically recognizes a 35-kDa B. pahangi antigen. By affinity purification and sequencing of the native protein from B. pahangi adults, a 19-amino acid sequence was obtained; the derived nucleotide sequence showed homology to a Brugia malayi and 2 related Onchocerca volvulus expressed sequence tag (EST) clones from the Filarial Genome Project database. Consensus primers amplified a 244-bp product from adult and infective larval stage cDNA libraries of B. malayi, O. volvulus, and Wuchereria bancrofti, but not from those of nonfilarial nematodes. The B. malayi EST clone only showed nucleotide sequence homology to O. volvulus EST sequences. A 684-bp region from the open reading frame was expressed as a glutathione S-transferase fusion protein designated BmAl-1. CmAb 2.39, as well as serum IgE from dogs infected with B. pahangi and canine filarial heartworm, Dirofilaria immitis, recognized BmAl-1 on enzyme-linked immunosorbent assay and Western blots. BmAl-1 showed high binding affinity for a fatty acid; however, a search for sequence homology with known fatty acid binding proteins indicated that BmAl-1 is a unique fatty acid binding protein. This 35-kDa protein seems to be highly conserved in different stages and species of filarids, and it represents a previously unknown allergen that is possibly involved in the pathogenesis of filarial disease.